THE study of the reflexes as a clinical symptom in nervous diseases, has of late commanded great attention. In 1875, Westphal and Erb each devoted a treatise to the study of this symptom, and the at present known ankle-clonus was then first described as the foot-phenomenon. Previous to this, Charcot, in his lectures at La Salpetriere, pointed out in cases of paresis, or paralysis, of the lower extremities a certain trembling or trepidation, produced in the foot when it was caught by the point and suddenly turned back; since the treatise of.Westphal, the foot-phenomenon has been carefully studied by various writers.
The study of the deep reflexes in General Paralysis of the Insane is exciting great interest among a small body of workers, their presence or absence tending to show that there is a close connection between general paralysis and other diseases, such as tabes dorsalis, and affording to some extent a basis for classification of a disease, which at present includes in a common description forms differing clinically and pathologically. Of the deep or so-called tendon-reflexes, the kneephenomenon or patellar-tendon reflex, and the foot-phenomenon, or ankle-clonus, have been the most carefully studied. The purely reflex character of these phenomena is, however, at present strongly contested; from experiments and physiological data Westphal, Waller, 1 and others, conclude that the phenomenon is a local one. Be these opinions correct or not, the interesting fact remains,-that whatever increases or diminishes reflex action generally, increases or diminishes the phenomenon nnder consideration. So far as our present knowledge extends, the following are among the most important causes which produce exaggerated and diminished reflexes, (a.) Exaggerated reflexes. 1. Increased irritability of any factor of the reflex loop. 2. By far the most important condition, where cerebral influence is withdrawn from the spinal cord, by disease of some portion of the pyramidal tract, whether at the origin of those fibres in the cortex of the brain, in their passage through the corona radiata, internal capsule, pons, medulla oblongata, or in the spinal cord itself. (b.) Diminished or abolished reflexes.
1. In tabes dorsalis, where the lesion is situated in the reflex loop, involving the fibres of the internal bundle of the posterior roots, or what Charcot calls " the inner radicular fasciculus." 2. In disease of the anterior grey horns, as in infantile paralysis, and in the advanced stage of pseudohypertrophic paralysis. 3. In disease of the posterior nerve roots. By far the most important of these causes of changed reflexes are those:-1st, where there is lateral sclerosis of the spinal cord; this condition, it has been shown, by cutting off the inhibitory influence of the brain, gives rise to an increased reflex. 2nd, where there is posterior sclerosis of the spinal cord; in this case the reflex loop is directly interfered with. It thus follows that in considering the reflexes in any disease, one must at the same time take into account the pathology of the spinal cord. My own observations have been made with the following ends in view :-1st. To determine the state of the reflexes in general paralysis. 2nd. To enquire into the connection between the reflexes and other clinical symptoms; and 3rd. To compare the state of the spinal cord after death with the state of the reflexes during life. The following is an analysis of the condition of the deep reflexes in 65 cases of general paralysis which have come under my notice; the observations were made at different times, and during different stages of disease, the results varying only in a way I shall subsequently describe. In some of the cases I am able to describe the pathological, lesions found after death.
In the 65 cases examined, the knee-jerk was considered to be normal in 11, slightly exaggerated in 8, decidedly exaggerated in 18; it was diminished in 5, and absent in 18 ; in 5 cases the amount differed on the two sides. Ankle-clonus was absent in 47 of the cases, in one case it was not noted, and in 17 cases was present; being marked in 7, slight in 7, and in 3 cases present on one side and absent on the other. Of the 18 cases in which the knee-reflex is noted as decidedly exaggerated, 16 had ankle-clonus; the remaining case, in which ankle-clonus was present, had a slightly exaggerated knee-reflex. It thus appears that more than half of the cases examined showed marked alteration in the character of the tendon reflexes.
I will first consider those cases in which the knee-reflex, and with it ankle-clonus, was absent, omitting the cases where the knee-reflex was diminished, as I consider the question of diminution and slight exaggeration a, personal equation. I am inclined to think that when the deep reflexes are absent, the mental symptoms are not so characteristic of general paralysis as in the opposite condition,-that of exaggerated reflexes; there may be delusions of an exalted character, but they are not so extravagant or obtrusive, and are, I. think, apt to disappear early, leaving a more or less demented condition: in some this dementia is of the ordinary consecutive character; in others it is accompanied by a quiet expression of well-being and happiness, appearing in, such expressions as, "I'm very well," "very happy," "as well as ever I was in my life," &c, generally attending this negative state, in an absence of that physical restlessness, which is, in my experience, a feature in those with increased reflexes. The patient is dull, sometimes sleepy, and will sit in one place for hours, staring vacantly in front of him. In common with other cases, they are subject to such accidents as apoplectiform and epileptiform attacks.
The state of the pupil demands closer attention; in the majority of cases they were unequal, and in many irregular ; in a large majority of the cases accommodation appeared perfect, whilst the reflex to light was absent or sluggish; there was, in fact, the Argyll Eobertson pupil; the pupils were usually contracted, but in some cases normal in size, or even dilated. I find no uniformity in the condition of the superficial reflexes, they may be normal or diminished.
The absence of a knee-jerk suggests a connection between the cases of general paralysis, now under consideration, and tabes dorsalis, and I have looked for other symptoms of the latter disease ; in some of the cases, inco-ordination of movements has been detected, it has not, however, been a prominent symptom, being as I believe, masked by the state of general paresis. Cases have been described in which ordinary insanity has been associated with tabe3 dorsalis; the insanity, however, following on the ataxy. A case in point is one described by Dr. Newcombe. 1 In this case, the ataxic preceded the mental symptoms by more than two years; in my cases, ataxic symptoms were only apparent late in the disease, and were never prominent. Cases, however, have been described in which the ataxia preceded the general paralysis.
The frequent presence of spinal myosis in general paralysis is an interesting symptom, common to it and to tabes dorsalis, and optic disc atrophy has been frequently observed in both diseases; it was present in some of my cases of the former disease. I have never observed skin eruptions, gastric. crises, cephalalgia, diplopia, or marked anaesthesia of cerebral nerves. I have also enquired for the lightning pains of tabes dorsalis ; and I may note that a case has recently been published by my late colleague, Dr. T. S. Sheldon, 2 in which he says," the patient suffered from peculiar pains about the waist, and in the legs, which he described by darting his fingers rapidly forwards." Notwithstanding these negative observations, the absent kneejerk points to an organic connection between the two diseases, and this indication has been confirmed in three cases in which I made post-mortem examinations, finding sclerosis of the posterior columns of the spinal cord, diagnosed during life by the absence of the knee-jerk. CASE I.-Jobn P., aged. 55 years, a labourer, formerly a soldier, was admitted in January, 1883. Previous history negative, drank hard occasionally. On admission, patient is a small thin man, is somewhat excited. He has delusions of persecution and illtreatment in the workhouse, saying the attendants kioked him to pieces, smashed his windpipe, so that he has not been able to speak properly since; also says he was scalped while in the Indian Mutiny. The pupils are irregular and unequal, the right being the larger; tongue protrudes slightly to the leff, but is fairly steady. Delusion of his own greatness while in the army continued, and a general paresis of movements became evident.
In December he had an apoplectiform attack, the legs being paralysed, the right appearing the worse. Three days afterwards, the general paresis was found to have increased, the right arm being weaker than the left. The pupils contracted and unequal; the deep reflexes were completely absent.
In January, 1884, the pupils are found to react but slightly to light, and actively to accommodation; he has great difficulty in co-ordinating his movements, and cannot stand with his eyes shut; he resists ophthalmoscopic examination. He has delusions of putrefaction; his mental condition is now one of dementia.
March.-He has had two attacks similar to above, becoming more helpless and paralysed; after this he deteriorated rapidly, becoming bedridden, and died on March 12.
Autopsy (twelve hours after death).-Body fairly nourished. Brain 43^ oz.; the cranial cavity contained a quantity of fluid, vessels uniformly thickened, but free from atheroma. External convex surface of hemispheres affected to an extreme degree; wasting of the left hemisphere very marked; the meninges covering the frontal lobes and motor area are of a milky opacity.
Might hemisphere.-Meninges strip without adhesion from whole of convex surface, the gyri are atrophied, and diagrammatic in arrangement; they are much plumper than on the left side.
Left hemisphere.-Opacity and thickening of meninges marked toan extreme degree. Over fore-part of brain there are numerous small depressions filled with subarachnoid fluid; no adhesions over surface. Island of Eeil much smaller on left than on right side. Pons wasted, crura small.
Spinal Cord.-To the naked eyo the cord is tough and wasted; VOL. VIII. F there is distinct sclerosis of both posterior columns, all through the cord, and extending into the medulla oblongata. The pia mater over posterior columns is distinctly thickened. On section, the posterior columns are tough and gristly. Examined microscopically, the sclerosed tracts occupy the following positions. In the cervical region it is limited chiefly to the inner radicular zone. In the dorsal region it is a narrow line running from the centre of inner radicular zone, through the columns of Goll; and in the lumbar region, where the sclerosis is most extensive, it involves chiefly the inner radicular zone. CASE II.-Joseph P., aged 32, a shoemaker. Admitted Nov. 6th, 1882. On admission, his condition was one of dementia, with excitement. He is said to have had delusions of wealth for some time, and to have been wet and dirty in habits. He is very demented, and unable to answer simple questions. The tongue • is protruded in a very tremulous manner. The pupils are unequal in size, the right is ovoid in shape; his aspect is sullen. Locomotion is good. He is dirty in habits, drinking his own urine.
In December.-His speech is embarrassed, thick, blurred, and occasionally stuttering; he answers questions simply but coherently; he walks fairly well, but general tremor is very evident; he cannot write a connected letter. The deep reflexes are entirely absent;
January, 1883.-His dementia and general paralysis have very much increased, his articulation is worse. Is in bed with suppurating sores at all points of contact with bed-clothes.
His condition got rapidly worse, and he died on the 4th of February;
Autopsy (nineteen hours after death).-Body fairly nourished, covered with bedsores. Calvarium thick, dense and white.
Brain 43 oz. on first removal; after removing membranes and draining fluid off, it weighed 36£ oz. There is much thickening and opacity of pia-arachnoid over frontal and parietal lobes, occipital portion fairly healthy ; the arachnoid contains a quantity of brownish fluid.
Bight hemisphere.-All the convolutions are extremely wasted, but especially the ascending parietal, and parietal lobules.
Left hemisphere.-Also wasted; the 1st, 2nd, and 3rd frontals most affected. The right temporo-sphenoidal lobe is soft and wasted. The membranes are adherent in one or two places to the parietal lobules on the right, and to the second convolution of the right temporo-sphenoidal lobe.
On section, cortex in frontal region very thin, lenticular nuclei extremely small, ventricles much dilated, other parts wasted, brain cedematous. The floor of 4th ventricle was finely granular.
Spinal cord.-The cord is small, of fair consistence; no nakodeye changes were noted through whole of white columns of cord, membranes were not thickened. On microscopical examination, there is seen to be a marked sclerosis of the posterior columns, and other changes.
In lumbar region, the sclerosis involves the inner radicular fibres, extending thence downwards and inwards, occupying about the centre of Goll's column; it does not extend to the surface of cord, or up to the commissure ; and a narrow tract bordering the posterior fissure is also unaffected; the lesion is most extensive in this region.
In the dorsal region, the sclerosis extends from the middle of the inner margin of the posterior horn, for a short distance downwards, ocoupying mainly the outer portion of Burdach's column, Goll's column being almost free. Under a high power the eclerosed tract shows nerve fibres varying in diameter, -widely separated by a network of connective tissue. There is thickening of the vessels in the cord, and the following is the condition of a vessel running down the anterior fissure in the upper lumbar region: the wall is much thickened; there is a hyaline fibroid appearance, and the calibre is small. The inner layer of the pia mater is occupied by an almost homogeneous transparent material, which at certain points pushes itself amongst the nerve-fibres, towards which it presents a scolloped appearance.
In sections from this region, the pia mater bordering a portion of the lateral columns ot the cord is much thickened, and translucent in appearance, it has a faintly granular look with numerous highly and refracting circular bodies scattered about in it. CASE III.-This case presented the symptoms which I have noted as characteristic of absent reflexes, and the spinal cord, examined microscopically, presented the following lesion. There is a marked sclerosis of posterior columns through whole of cord, being chiefly limited to the inner radicular fibres; but in the lumbar region, nearly the whole of posterior columns appear to be involved. .
Three cases are of course insufficient to prove a rule,, still it is an interesting fact that, the knee-jerk being absent during life, sclerosis of the posterior columns and other changes noted in the spinal cord, should have been discovered after death, and I am inclined to believe that this lesion will be found in most, if not in all, cases of general paralysis, in which the knee-jerk is markedly absent. We must remember that there are cases of one-sided-brain disease, in which • the knee-jerk is absent, and in which there is no lesion of the cord. Such a case is published by Dr. Mackenzie in ' BRAIN,' Vol. VI. p. 222, but such lesions as would lead to this result, may be excluded from general paralysis, the cortex lesion in which disease would rather suggest a descending degeneration. Why posterior sclerosis, an ascending lesion as we are taught, should be associated with general paralysis, is a question I am not prepared to answer; that it is not a mere coincidence may be inferred from the large proportion of cases in which the knee-reflex was found absent, a.nd from the direct evidence of other histologists.
One of the most interesting observations on this subject is by Dr. Dowse : 1 he draws attention to some of the disturbances of reflex action common to general paralysis of the insane, and to tabes dorsalis. He says, "the patellar tendon-reflex may be absent in both diseases," and he is inclined to believe when such is the case in general paralysis, some change in the posterior columns of the cord has occurred. He gives Westphal's view of pathology, namely, that no direct relation exists between the morbid process in the cord and the morbid process in the brain, but that they are the expression of an excessive proclivity to disease of the nervous system. Westphal describes a sclerosis of the posterior columns similar to that in the cases I have related, and designates such as the " tabetic form " of general paralysis, a tabic gait being present;. In my experience this form of gait is present in some cases. It was marked in the case of John P., Case I., but was not at all marked in the other cases, and its absence has been noted by other observers.
Exaggeration of the patellar tendon-reflex, associated in a large number of the cases with ankle-clonus, was found in twenty-six of the sixty-five cases examined. The ankle-clonus was marked in some of the cases, and slight in others ; and in the cases in which it was present, varied considerably in amount at different periods, being at one time easily obtained, and at others with difficulty, or not at all. In my experience, the cases which present these exaggerated reflexes are the most typical examples of the disease, corresponding much more nearly with the classical description than do those in which the reflexes are absent. The delusions of grandeur are more constant and obtrusive; they possess great wealth, can perform great deeds, devise plans of an impossible and gigantic character, and invest mean surroundings with charms that do not exist. They are usually loquacious, and restless in their movements; there is a notable impairment of the finer muscular actions-those of the mouth, lips, and fingers-and in speech they slur their words. In the earliest stages there is a peculiarity in the gait of marked cases, the step being elastic and springy, and they are constantly on-the move. In shaking hands, the act is exaggerated, the grip being convulsively firm. Savage has noted a tendency to fix the eyebrowsj before they begin to speak, and in one case under my care this was well marked. These cases show tendency to fatformation ; the face becomes bloated and expressionless; ultimately there may be a rapid loss of flesh, and the paralysis becomes more marked; generally there is a difference in the amount of paralysis of the two sides. The condition of the pupils is not constant; in many there is irregularity of outline, and in most cases inequality ; and in a few cases loss of reaction to light, whilst accommodation remains. Contrary to expectation, Savage has found in these cases optic-disc atrophy. The presence of an exaggerated deep reflex is not so valuable a sign of spinal-cord lesion as is the absence. Some observers state that both increased patellar reflex and ankleclonus can be present without such lesion, as is the case some-' times in hysterical paraplegia.
The patellar reflex, being a phenomenon usually visible in health, and varying in amount in different individuals, there is always some difficulty in determining an abnormal amount. When ankle-clonus, however, accompanies increased patellar reflex, it is no doubt a grave reason for suspecting sclerosis of the pyramidal tract, more especially in such a disease as general paralysis, in which disease of the cortex of the motor convolutions is often a marked feature. In the case of general paralysis, an interesting question arises as to the pathology of sclerosis of the pyramidal tract; as a rule, interruption of the tract at some given point, by injury or disease, starts the descending degeneration. Where does this interruption take place in general paralysis ? In the case of G. J. F. (Case IV.) there was a double lateral sclerosis; but the most careful search failed to make out any break of continuity in the pyramidal tract. The meninges were not adherent to the cortex, but there was marked atrophy of the convolutions in Ferrier's motor area, from a portion of which, we are taught, the tract originates.
It seems to me that there are but two ways of explaining the presence of lateral sclerosis in such cases.
1st. That the atrophy of the pyramidal cells, probably the larger ones in the third layer of the cerebral cortex, is sufficient to give rise to a descending degeneration of the pyramidal fibres connected with them; in this connection I quote from Charcot, ' On Localization of Cerebral and Spinal Disease:' " It is not yet proved that destructive lesions, limited to the grey matter of the Eolandic region, are productive of secondary degenerations, nevertheless some facts taken from the pathological anatomy of general paralysis tend to show that this is really the case." 2nd. That, as explained when treating of posterior sclerosis, the sclerosis of the lateral columns may be part and parcel of a general increase of fibrous tissue in the cerebro-spinal axis.
I see no difficulty in the latter view, if we may believe in the existence of a primary lateral sclerosis. Westphal believes • that in general paralysis only has primary lateral sclerosis yet been described ; but Flechsig interprets the sclerosis as consecutive to cortical lesions. I am inclined to accept Flechsig's views, as lateral sclerosis occurs too frequently in general paralysis to be regarded as a mere coincidence. CASE IV.-G. J. F. Admitted September 1882. In January, 1881, he had a paralytic attack, from which he has never completely recovered ; since then his mind has gradually become affected. His wife says he was walking home during a snowstorm when first attack occurred. After two months he had a second attack, on recommencing work, and has had two or three attacks since. With. each attack he loses power of speech, and in left arm and leg. He has had delusions at times.
On admission.-He has a wild vacant expression, is quite incoherent, and cannot answer simple questions. Speech drawling and thick; tongue protrudes with a jerk; pupils unequal and irregular; there is much want of power in left arm and leg. Tendon reflexes much exaggerated, more particularly in left side. There is slight external strabismus of left eye.
October.-Is failing fast; general paresis increased; cannot stand; tendency to bed-sores.
Nov. 21.-Is in bed, both'legs paralysed, but he moves them a little; uses arms apparently equally; As legs lie flat on the bed, a tap of right patellar tendon causes contraction of quadriceps muscle, similar to that produced by tapping the muscle itself. On left side a convulsive kick of limb follows. Sole reflexes seem normal and equal. Sensation is certainly deficient. Patient more demented.
Jan. 24, 1883.^Has gradually got more paralysed and weaker. This morning had right-sided convulsions; at noon there is no •convulsion, but firm contraction in flexors of right arm; eyes turned to the left. Patient unconscious.
Jan On admission.-Is a well-built, intelligent-looking man of medium height; has a self-satisfied expression. He talks coherently and volubly ; his memory is good. He has the most extravagant delusions; says he is the richest and most wonderful man living, that he has built palaces of diamonds, and invented a machine for paving the streets with gold at one penny a foot, &c. In conversation he occasionally stammers and slurs his words; has great difficulty in pronouncing such words as " statistical." His tongue and lips are tremulous, and he protrudes his tongue with a sudden jerk. . There is capillary congestion over both malar bones, and in speaking he frequently fixes his eyebrows. In walking, his gait is springy and firm, he takes long etrides, and walks a good deal on the toes. In shaking hands, he grips the hand firmly and convulsively. There is evident paresis of the fine muscular movements; his finger movements are awkward; he is a fair musician, and when playing the piano, he leaves out notes and slurs them. His pupils are unequal, the left being the larger; they react to both light and accommodation. His patellar tendon-reflexes are both markedly exaggerated, and there is ankle-clonus on both sides.
May 1884.-Has the same exalted delusions. The general paralysis has increased; knee-reflexes still exaggerated, but ankle-clonus obtained only with difficulty. He is extremely restless; constantly on the move; in walking droops left shoulder, and drags left foot slightly.
July.-Bodily weight has increased. Still has •exalted delusions, . but is quieter; does not talk so much; is irritable, and easily displeased.
Sept.-Is getting feeble, losing flesh. Mental condition more one of dementia. Knee-reflexes still exaggerated; ankle-clonus absent.
Here, unfortunately, I lost sight of the case; but I am informed by my late superintendent, Dr. A. Law Wade, that he died in January 1884, after a large number of epileptiform convulsions, chiefly on right side. The brain showed the usual lesions of general paralysis, and the spinal cord showed a later posterior sclerosis in lower'dorsal region, with an enormously dilated central canal.
CASES VI. and VII.-These cases showed symptoms which I have previously noted as characteristic of an exaggerated deep reflex. I will therefore only give the condition of spinal cord, found after death. CASE VI.-G. C. To the naked eye, there is a marked sclerosis of both lateral columns in the usual positions; the cord is firm and tough. Examined microscopically, the sclerosis is visible through extent of cord, but chiefly in dorsal region. Here and there are separate plates of connective tissue, and in one series of sections in the dorsal region there is a patch in posterior column on right side. CASE VII.-J. S. Cord firm, no wasting. To the naked eye, there is sclerosis of lateral columns in usual position; a fresh seotion shows same condition.
So far, therefore, as my observations have gone, it would appear that in the state of the deep reflexes we have valuable indications of the state of the cord in general paralysis of the insane. They also show that disease of the spinal cord exists far more frequently than has hitherto been understood; that in some cases the morbid process may commence in the brain, and in others terminate there.
A provisional classification can. be made from the state of the deep reflexes as follows:-1st. A tabic form, in which there is posterior sclerosis of spinal cord. 2nd. The paralytic form, in which there is lateral sclerosis of the spinal cord; and, 3rdly. A form which is cerebral rather than cerebro-spinal, physiological tracts in the cord not being affected.
Of the latter' class, in which the reflexes are not altered, I . have made post-mortems in eight cases. In none of these did I find a fasciculated sclerosis; the general symptoms follow more closely the classical description of the disease.
